Levobupivacaine provides good epidural anesthesia and analgesia for surgical procedures with relatively longer postoperative analgesia and reduced motor blockade. To date, only few studies have been published comparing levobupivacaine and ropivacaine for the caudal block in children. Therefore, there is a need to study and compare the effectiveness of levobupivacaine and ropivacaine in the caudal block.
The primary aim was to compare the incidence of motor blockade and postoperative analgesia and following use of similar concentrations (0.25%) of ropivacaine and levobupivacaine for the caudal block in children undergoing infraumbilical surgery.
subjects and Methods
This study was conducted as a randomized double-blinded study in a teaching hospital in South India. After obtaining the Ethical Committee approval and parental informed written consent, sixty American Society of Anaesthesiologist Physical Status I and II patients of either sex in the age range of 1-10 years posted for elective infraumbilical surgical procedures were selected for this study. Exclusion criteria included children with spinal deformities, any infection at the injection site and the presence of a blood-clotting disorder.
After standard fasting times and premedication (oral midazolam 0.4 mg/kg given 40 min before the procedure), patient was shifted to operation theater. Standard monitors were connected. After recording baseline parameters, intravenous access secured with the 22-gauge cannula, the children were given injection atropine 20 µg/kg intravenous, preoxygenated with 100% O 2 , and induced with injection ketamine 2 mg/kg intravenous.
Immediately following induction of anesthesia, the patients were randomized using the sealed envelope technique (based on computer-generated random numbers), to receive caudal block with either (Group R) ropivacaine 0.25% or (Group L) levobupivacaine 0.25% of volume 1 ml/kg. The study drug was prepared by a doctor who did not take any further part in the study. Thus, the anesthesiologist performing the block and taking care of the anesthetic was blinded to the drug administered as was the research assistant performing the postoperative assessments.
The patient was positioned in the left lateral and under full aseptic precautions; a sterile 22-gauge needle was introduced in the caudal epidural space. After confirming the position of the needle with whoosh test, the allocated drug was given slowly over 60 s. Then, the patient was turned to supine position; anesthesia was maintained with sevoflurane (2-3%) in oxygen 6 L/min connected via Jackson-Rees circuit.
The block was considered successful if there were no hemodynamic changes to the skin incision. After the completion of the surgical procedure, the children were shifted to the postoperative ward for observation for 24 h. Postoperatively, motor blockade was assessed using motor power scale [ Table 1 ], and severity of pain was assessed every 1 h for the first 6 h, then 2 nd hourly for following 18 h using modified Hannallah objective pain scale [ Table 2 ]. The patients with a pain score of ≥4 were given paracetamol suppositories 20 mg/kg as rescue analgesia. The time of administration of the first rescue analgesic drug was noted.
Sample size
Based on a pilot study, data power calculation (G*power, Germany) was done before the study. The expected mean duration of analgesia for ropivacaine and levobupivacaine was 318 ± 15 min and 325 ± 22 min, respectively. "G*power" calculation indicated that a total sample of 28 patients in each group would be required to have a large effect (d = 0.80) with 90% power using t-test with α = 0.05 and β = 0.2. [8] We, therefore, recruited thirty subjects in each group.
Statistical analysis
The statistical analysis was reported using Statistical Package for Social Sciences (IBM ® , USA) software version 19.0. All variables were examined for outliers and nonnormal distributions. The categorical variables were projected as frequency and percentage. The quantity variables were expressed as a mean and standard deviation. Descriptive statistics were used to assess baseline characteristics. The group comparison for the categorical variables was analyzed using Chi-square test and for quantity variables was analyzed using Student's independent t-test. Postoperative analgesia was compared using Kruskal-Wallis test. Motor blockade between the groups was compared by Mann-Whitney U-test. Friedman test was used to see the difference in the motor power scale over different time intervals in a particular group. P < 0.05 was considered as statistically significant.
Results
The groups were comparable groups in age, weight, gender, duration of anesthesia, baseline blood pressure, and heart rate [ Table 3 ]. The patients remained hemodynamically stable during the operation in both groups [ Figures 1-4 ].
Motor power scale was comparable between the groups with a median. In the beginning of the observational period, the median motor power scale was identical in two groups (P > 0.05). With the progression of time, the median motor power scale observed in both groups were similar but it had statistically significant change (levobupivacaine 0.25% Chi-square = 140, P = 0.000: Ropivacaine 0.25%; Chi-square = 274, P = 0.000). The mean time for full motor recovery was similar in both ropivacaine and levobupivacaine groups; in Group R, ropivacaine: 180.50 ± 14.68 min, and in Group L, levobupivacaine: 184.50 ± 18.02 min, with P = 0.163 (P > 0.05), but this difference is not statistically significant (P > 0.05) [ Figure 5 ].
The quality and duration of postoperative pain relief did not differ significantly between the two groups. The lack of analgesia was not found in any patient during surgery, and there is no hemodynamic response to initial incision. Postoperative pain score was fairly similar in two groups in initial 5 h, but it is significantly less in ropivacaine group after 5 h. The average duration of analgesia was 330.50 ± 9.54 and 312.67 ± 5.56 min in Groups L and R, respectively [ Figure 6 ].
A break up of the different types of surgeries performed in the two groups is given below. Mostly, circumcision surgery was performed in two groups, 33% in levobupivacaine 0.25% group and 47% in ropivacaine 0.25% group. The other important surgical procedures carried out were herniotomy, anatomical mesh repair for umbilical hernia, hypospadias repair, orchidopexy, and urethroplasty [ Figure 7 ].
dIscussIon
In our study, we compared an equal concentration (0.25%) of ropivacaine and levobupivacaine for a single injection caudal anesthesia in children receiving infraumbilical surgeries; the incidence and degree of the early postoperative motor blockade and postoperative analgesia were comparable between the two local anesthetic agents. Thus, clinically, these two new local anesthetics appear almost similar when used at equal concentrations for the caudal blockade in children undergoing minor infraumbilical surgery.
Locatelli et al. [9] suggested that studies with small sample size may reach the erroneous conclusion, and to establish a statistically significant difference, if such exists with a 3% variations, we should study more than 1200 patients/group. So far, very few studies have been published comparing ropivacaine and levobupivacaine for regional anesthesia in children. [10] [11] [12] Ivani et al. compared commercially available concentrations of ropivacaine (0.2%), levobupivacaine (0.25%), and racemic bupivacaine (0.25%). They found that the quality of postoperative analgesia was similar, but the use of ropivacaine was associated with significant reduction in early postoperative motor blockade compared with racemic bupivacaine. Although not significant, a similar tendency for less motor blockade was observed when ropivacaine was compared with levobupivacaine. [11] These results were similar to the results of our study. That observation could be due to a lower concentration of ropivacaine used compared with the two different bupivacaine preparations. Astuto et al. did not observe motor blockade following surgery using ropivacaine 0.25% or levobupivacaine 0.25%. [10] However, in a study by Locatelli et al., they found more than half of their patients receiving levobupivacaine 0.25% and ropivacaine 0.25% presented with some amount of motor block at wake-up. [9] Ivani et al. [13] reported that 2 mg/kg of 0.2% ropivacaine is enough to obtain sensory block for lower abdominal or genital surgery in children. Since pharmacokinetic studies of ropivacaine show that 1 ml/kg 0.25% ropivacaine by the caudal block brings about a maximal plasma concentration of 0.72 ± 0.24 mg, which is much lower than the maximal tolerated plasma concentration of ropivacaine in adult volunteers (2.2 ± 0.8 mg/L). [14, 15] Habre et al. [14] reported that the maximum plasma concentration of ropivacaine was achieved at 2 h, following caudal block which is much later than for bupivacaine (29 ± 3.1 min) in children. Another reason of using 0.25% ropivacaine is to avoid motor blockade in the postoperative period, which may occur with higher concentration. However, Da Conceicao and Coelho [16] reported a significantly less duration of motor block with 0.375% ropivacaine as compared to bupivacaine. Ray et al. [17] reported that all patients had some amount of motor weakness in both groups, immediately after surgery. Later, after 2 h, nearly normal motor power was recorded in ropivacaine group. Khalil et al. [18] also reported significant motor block initially, which nearly recovered to normal power with 3 h in ropivacaine group. Motor recovery was significantly delayed in bupivacaine group in their series. Quality and duration of analgesia did not vary significantly between the two groups. The average duration of analgesia was 398 ± 23 min in bupivacaine group and 405 ± 18 min in ropivacaine group in this series.
In our study, the duration of postoperative analgesia was nearly similar with 0.25% levobupivacaine and 0.25% ropivacaine. Locatelli et al. [9] and Astuto et al. [10] reported similar findings in their studies. Ivani et al. [13] observed a prolonged duration of analgesia with ropivacaine 0.2% compared to 0.25% bupivacaine.
We recommend further prospective multicenter studies with larger sample size to find out the difference in postoperative analgesia and motor blockade following the use of similar concentrations (0.25%) of ropivacaine and levobupivacaine for caudal anesthesia in children undergoing infraumbilical surgery.
conclusIons Caudal ropivacaine 0.25% and levobupivacaine 0.25% have similar recovery from motor blockade and postoperative analgesia and can be safely used for pediatric anesthesia.
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